In this paper we obtain sufficient conditions for univalence of analytic functions defined by the linear operator RI
Introduction
Denote by U the unit disc of the complex plane, U = {z ∈ C : |z| < 1} and H(U ) the space of holomorphic functions in U .
Let A n = {f ∈ H(U ) : f (z) = z + a n+1 z n+1 + . . . , z ∈ U } with A 1 = A and S the subclass of functions that are univalent in U . Definition 1.1. (Ruscheweyh [23] ) For f ∈ A, n ∈ N, the operator R n is defined by R n : A → A,
(n + 1) R n+1 f (z) = z (R n f (z)) + nR n f (z) , z ∈ U. (n+j−1)! n!(j−1)! a j z j , z ∈ U . Definition 1.3. For f ∈ A, n ∈ N, λ, l ≥ 0, the operator I (n, λ, l) f (z) is defined by the following infinite series
Remark 1.4. It follows from the above definition that
Remark 1.5. For l = 0, λ ≥ 0, the operator D n λ = I (n, λ, 0) was introduced and studied by Al-Oboudi [15] , which is reduced to the Sȃlȃgean differential operator [24] for λ = 1. 
This operator was studied also in [13] , [14] .
, where z ∈ U and for
, where z ∈ U , which was studied in [3] , [4] , [10] , [9] . For l = 0, we obtain RI α m,λ,0 f (z) = RD m λ,α f (z) which was studied in [5] , [6] , [11] , [12] , [16] , [17] and for l = 0 and λ = 1, we obtain RI α m,1,0 f (z) = L m α f (z) which was studied in [1] , [2] , [8] .
Our considerations are based on the following results.
then the function f is univalent in U.
then the function f is univalent in U .
then the function
is univalent in U .
The main result
Following the paper of M. Darus and R. Ibrahim [19] , we establish the sufficient conditions to obtain a univalence for analytic function involving the differential operator RI α n,λ,l . Theorem 2.1. Let f ∈ A. If for all z ∈ U,
Proof Let f ∈ A. Assume that (1) is hold. Then for all z ∈ U we have
Thus, in view of Lemma 1.9, RI α n,λ,l f (z) is univalent in U .
Then RI α n,λ,l f (z) is univalent in U .
Proof Let f ∈ A. Assume that (2) is hold. It is sufficient to show that
which is equivalent to show that
) which is less than 1 if the assertion (2) is hold. Thus in view of Lemma 1.10, RI α n,λ,l f (z) is univalent in U .
Proof Let f ∈ A. Then for all z ∈ U we have
the last inequality is less that µ if the assertion (3) is hold. thus, in view of Lemma 1.11, RI α n,λ,l f (z) is univalent in U .
As applications of Theorems 2.1, 2.2 and 2.3 we have the following result Theorem 2.4. Let f ∈ A. If for all z ∈ U one of the inequalities (1-3) holds, then
Proof Let f ∈ A. Then, in view of Theorems 2.1, 2.2 or 2.3, RI α n,λ,l f (z) is univalent in U . Hence, by Lemma 1.12 we obtain the result.
Proof Let f ∈ A. Then for all z ∈ U , we have 
Open Problem
Find other sufficient conditions for univalence of analytic functions defined by this differential operator.
